DESCRIPTION 

In-Mold Decorated Molded Article and Manufacturing Method for In-Mold Decorated Molded 
Article 

BACKGROUND OF THE INVENTION 
Technical Field 

The present invention relates to an in-mold decorated molded article and a manufacturing 
method for in-mold decorated molded articles. 
Background Art 

An in-mold decorating method is a method in which a decorative sheet providing a 
decorative layer on a base sheet is arranged between first mold and second mold of a injection 
mold, a molding resin is injected into a space for molding which is formed by closing of the first 
mold and the second mold so as to form a molded article, and at the same time the decorative 
layer is laminated onto the surface of the molded article in one body. 

And in recent years, an in-mold decorating method has attracted attention in which a 
decorative layer is provided on not one side but both sides of a molded resin body, owing to the 
need to enhance the design property and improve the surface properties of the molded resin, as 
disclosed in Japanese unexamined patent publication No. H06-99457. In such an in-mold 
decorating method, a first decorative sheet and a second decorative sheet being arranged in both 
a first mold and a second mold of an injection mold, and a molding resin is generally injected 
from a side gate. 

In this in-mold decorating method, however, a space for molding is surrounded and 
covered by the first decorative sheet and the second decorative sheet, so that air generated at the 
time of injection molding is not completely removed with the result that sink marks and air 
sumps tend to be generated. Defects in molding such as ink running tend to be generated 
because an ink layer is provided on both sides of a molded article. Therefore, the size of a gate 
needs to be considerably increased to prevent these defects during molding. 

However, as the gate is made larger, gate cutting becomes more difficult with the result 
that the gate mark treatment required to achieve an agreeable appearance is also made more 
difficult. When a transparent molding resin is employed, a side gate mark of unacceptable 



appearance is visible from the surface of the molded article, with the result that the design 
property deteriorates despite the original intent. 

Also in this in-mold decorating method, the side face of the molded article requires 
inclination to the surface of the molded article and the molded article requires rounded corners to 
prevent film breakage and ink cracks on the first decorative sheet and the second decorative 
sheet. Accordingly, when a side gate mark remains in evidence on the molded article, the side 
gate mark tends to be visible from the surface of the molded article. 

A general object of the invention is to provide an in-mold decorated molded article which 
design property is maintained. 

{> ^ 

SUMMARY OF THE INVENTION 

Accordingly, the inventor has made the following invention to solve the above issues. 

In accomplishing these and other aspects, according to a first aspect of the present 
invention, there is provided an in-mold decorated molded article, comprising: 

a transparent molded resin body which is flattened in a thickness direction of the molded 
resin body and includes at least a side face on which a side gate mark is formed; 

a coating layer which is formed on a top surface of the transparent molded resin body, for 
covering an edge part of the top surface adjacent to the side face of the molded resin body with 
the side gate mark formed, in order for the side gate mark not to be seen from the top surface of 
the molded resin body; and 

a decorative layer which is formed on a bottom surface of the molded resin body, and 
which area is larger than the coating layer. 

According to a second aspect of the present invention, the in-mold decorated molded 
article of the first aspect is provided with the side gate mark in the thickness of the molded resin 
body having a size of 0.4 mm or more in the thickness direction of molded resin body, and an 
angle made between the cross-section of the side gate mark on the side face and the thickness 
direction of the molded resin body is 0 to 60°. 

According to a third aspect of the present invention, the in-mold decorated molded article 
of the first aspect is provide with the coating layer formed on the entire surface of the edge part 
of the top surface adjacent to the side face on which the side gate mark is formed. 
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According to a fourth aspect of the present invention, the in-mold decorated molded 
article of the first aspect is provide p rovided w ith the coating layer which is formed to have a 
width along the side face which is approximately equal to the width of the side gate mark along 
the side face thereof. 

According to a fifth aspect of the present invention, the in-mold decorated molded article 
of the first aspect is provide with, in a cross section along the thickness direction of the side face 
and a perpendicular direction of the side face of the molded resin body, the coating layer covers 
the edge part of the top surface of the molded resin body, in order for the side gate mark not to be 
seen from the top surface of the molded resin body so that an angle is 45° or more, which is 
made between a virtual line connecting an end part of the coating layer away from the side face 
to a lower end part of the side face, and the thickness direction of the molded resin body. 

According to a sixth aspect of the present invention, the in-mold decorated molded article 
of the first aspect is provide with the molded resin body as a resin panel having a display screen 
part and the side gate mark formed adjacent to the display screen part. 

According to a seventh aspect of the present invention, there is provided a manufacturing 
method of the in-mold decorated molded article. A first decorative sheet provided with at least a 
first transfer layer is arranged at a boundary between a side gate and a cavity of the mold, in a 
first mold of an injection mold. A second decorative sheet provided with at least a second 
transfer layer which has larger area than the first transfer layer is arranged in a second injection 
mold. After a space for molding is formed by closing of the first mold and the second mold, a 
molding resin is injected into the space for molding through the side gate so as to form a molded 
article, and at the same time the first decorative sheet and the second decorative sheet are 
integrally bonding in one body so that the first transfer layer is transferred on a part adjacent to 
the side gate on the surface of the in-mold decorated molded article. The first mold and the 
second mold are opened to take out the molded article. The injected resin is cut at the side gate 
in an angle of less than 60° to the thickness direction of the molded article. 

According to an eighth aspect of the present invention, the manufacturing method of the 
seventh aspect is provided in which the injected resin is cut in an angle of approximate 0° to the 
thickness direction of the molded article. 

According to the in-mold decorated molded article of the present invention, even when a 
transparent molding resin is employed with the result that an agreeable appearance of a side gate 
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mark is not achieved despite of a treatment thereof, the design property can be maintained, since 
a side gate mark of unacceptable appearance is not seen from the top surface of the molded 
article. In addition, according to the manufacturing method of the in-mold decorated molded 
article of the present invention, the in-mold decorated molded article can be easily obtained. 

Since the side gate mark is not seen from the top surface of the in-mold decorated molded 
article, the top surface of the molded article is of an acceptable appearance, even when an angle 
made between the cutting direction of the side gate and the thickness direction of the molded 
resin body is small, with the result that the side gate cutting process is simplified. 

The in-mold decorated molded article is utilized for uses such as a resin panel of a mobile 
phone provided with a transparent window part. The side gate mark is made hardly visible from 
the surface of the in-mold decorated molded article by forming the side gate mark adjacent to the 
transparent window part. 

i v > vv ^ .'=--<- >f Drawin g s 

BRIEF DESCRIPTION OF DRAWINGS 

These and other aspects and features of the present invention will become clear from the 
following description taken in conjunction with the preferred embodiments thereof with 
reference to the accompanying drawings, in which: 

Fig. 1 is a perspective view of an appearance of a panel equipped for a mobile phone as 
an example of use according to the in-mold decorated molded article of the present invention; 

Fig. 2 is a cross sectional view showing an embodiment of the panel equipped for a 
mobile phone of Fig. 1, taken along II-II; 

Fig. 3 is a cross sectional view showing an embodiment of the panel equipped for a 
mobile phone of Fig. 1, taken along III-III; 

Fig. 4 is a partially enlarged view of a side gate mark part of the panel equipped for a 
mobile phone of Fig. 1; 

Fig. 5 is a partially enlarged sectional view of the panel equipped for a mobile phone of 
Fig. 2 and a side gate thereof before the side gate cutting according to the embodiment of the 
present invention; 

Fig. 6A, Fig. 6B and Fig. 6C are respectively plane views of other modifications with 
respect to a position of a coating layer formed on the panel of Fig. 1; 
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Fig. 7 is a cross-sectional view of a first decorative sheet or a second decorative sheet 
according to one embodiment of the present invention; 

Fig. 8 is a cross-sectional view of the first decorative sheet or the second decorative sheet 
according to another embodiment of the present invention; 

Fig. 9 is a view conceptually showing an in-mold decorating method according to one 
embodiment of the present invention in the state that a movable mold and a stationary mold are 
closed; 

Fig. 10 is a cross-sectional view conceptually showing an in-mold decorating method 
according to one embodiment of the present invention in the state that a molding resin is injected 
through the side gate; 

Fig. Ills, oss-sectional view of a movable mold of an injection 

mold for manufacturing the in-mold decorated molded article according to the present invention; 

Fig. 12 is a cross-sectional view of a stationary mold of the injection mold for 
manufacturing the in-mold decorated molded article according to the present invention; 

Fig. 13 is a sectional view of a side gate part of a panel equipped for a mobile phone of 
another embodiment; 

Fig. 14 is a partially enlarged view of the panel equipped for a mobile phone of Fig. 13 
and a side gate thereof before the side gate cutting and 

Fig. 15 is a partially enlarged view of a side gate part of the panel equipped for a mobile 
phone of Fig. 13. 



Before the description of the present invention proceeds, it is to be noted that like parts 
are designated by like reference numerals throughout the accompanying drawings. 

Hereinbelow, an in-mold decorated molded article 10 according to one embodiment of 
the present invention is described. The in-mold decorated molded article 10 of the present 
invention is provided with a coating layer 3 formed at an edge part of at least top surface la of a 
transparent molded resin body 1 , thereby concealing a side gate mark in order for the side gate 
mark 2 not to be seen from top surface la of the transparent molded resin body 1. On a bottom 
surface lb of the transparent molded resin body I, a decorative layer 4 is formed. 




hOaHfee-feyetrtieft DETAILED DESCRIPTION OF THE INVENTION 
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For example as shown in Fig. 1 the in-mold decorated molded article 10 is employed for 
uses including a screen panel of a mobile phone having a transparent window part. In the present 
embodiment, the panel 10a equipped for a mobile phone as the in-mold decorated molded article 
10 is described. 

The transparent molded resin for using the panel 10a equipped for a mobile phone is 
made up of a molding resin such as an acrylic resin, an acrylonitrile styrene resin, an 
acrylonitrile-butadiene-styrene resin, a polycarbonate resin, a polypropylene resin, a polylactic 
acid resin, a polystyrene resin, a polyethylene resin, and a polymer alloy made up of a selection 
of the above molding resins. 

The in-mold decorated molded article 10 includes a molded resin body 1 which is a 
planar body flattened in the thickness direction and a side gate mark 2_formed by cutting the part 
of a side gate resin formed on the side face of the molded resin body, and a coating layer 3 and a 
decorative layer 4 which are respectively formed on a top surface la and a lower face lb of the 
molded resin body 1. The side face lc of the molded resin body 1 is inclined at she - an angle 
tewff- less than approximately 60° relative to the thickness direction, and an edge part between 
the side face lc and the top surface la, and a bottom surface lb are respectively rounded (see 
Fig. 3). The reason the side face lc of the molded resin body 1 is formed with an inclination 
angle is to prevent film breakage and ink cracks caused by stretching the decorative sheet, when 
molding. 

The decorative layer is formed on an entire surface of the molded resin body 1, and a 
non-coloring part at the center part of the decorative layer is formed as a transparent window part 
50. 

As shown i n Figs. 4 and 5. since the in-mold decorated molded article 10 is molded 
by using two decorative sheet - sheets 1 1,12 for transferring the coating layer 3 and the decorative 
layer 4, the in-mold decorated molded article 10 has a side gate 19a part for injecting a resin into 
a space 17 for molding defining an outer shape of the in-mold decorated molded article 10, as 
shown in Figs. 9-12 . Therefore, a side gate resin molded part 19 is remained onto a solidified 
molding resin just taken out from the mold. In the present embodiment, the panel 10a equipped 
for a mobile phone is formed so that the side gate resin molded part 19 is positioned at a side part 
of the transparent windows part 50. The side gate resin molded part 19 is cut along the side face 
lc of the transparent molded resin body 1 (see Fig. 33). That is, the side gate resin molded part 
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19 is cut at an angle of 0 - 60° relative t o the thickness direction of the panel 10a so that the 
cutting face of the side gate resin molded part 19 is inclined. 

As shown in Fig. 5, the transparent molded resin body 1 of the panel 10a has a thickness 
preferably equal to the thickness formed by a cross-section thickness 22 of the side gate 19 plus a 
ceiling plate thickness 21 of 0.2 to 2 mm. The reason the transparent molded resin body 
thickness is thicker than the cross-section thickness 22 by the ceiling plate thickness 21 is that 
when the coating layer 3 is provided using a first decorative sheet 1 1 as hereinafter described in 
detail, a difference in level is caused at an end part 20 of the molded article due to the thickness 
difference, with the result that the coating layer 3 is made scissile by the level difference (see 
Fig. 2). A base sheet 30 composing the first decorative sheet 1 1 on the coating layer 3 may be 
left unremoved. On the other hand, when the coating layer 3 is provided by direct printing, the 
thickness of the transparent molded resin body 1 may be equal to the cross-section thickness 22 
of the side gate 19. 

The side gate mark 2 has the cross-section thickness of 0.4 mm or more in the thickness 
direction of the molded resin, and an angle 23 made between the cross-section of the side gate 
mark 2 and the thickness direction of the molded resin body is 0 to 60°. The reason the cross- 
section thickness 22 is made 0.4 mm or more is to prevent defects in molding such as sink marks, 
shortage of an injected resin for filling, and ink flow. The reason an inclination angle 23 of 0 to 
60° is made at the side gate mark 2_is to make the side gate mark 2 hardly visible when the in- 
mold decorated molded article 10 is seen from the vicinity of the periphery of the end part 20 
thereof, as well as to prevent film breakage and ink cracks caused by stretching the decorative 
sheet 11,12 (see-fe-3 Figs. 2 and 5 ). 

A shape -24 of the side gate mark 2 is not limited to a specific shape such as a square or 
circular shape. A width 25 of the side gate mark 2 may be suitably set according to a size of the 
in-mold decorated molded article 10 (see Fig. 4). 

As described above, the coating layer 3 and the decorative layer 4 respectively on the top 
surface la and the bottom surface lb of the molded resin body 1 are formed by an in-mold 
transfer. As shown in Fig. 3, the coating layer 3 is formed from the edge of top surface la of the 
molded resin body 1 to the side face lc, and the decorative layer is formed from the bottom 
surface lb of the molded resin body 1 to the side face lc and to the side gate resin molded part 
19 when just injected. Therefore, as shown in Fig. 4, the coating layer 3 and the decorative layer 
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4 are not formed on the side gate mark 2 formed by cutting of the side gate resin molded part 19, 
and the molded resin is exposed. Seeing from the direction of the side face of the molded resin 
body 1, the side gate mark 2_can be seen clearly. 

The coating layer 3 has a function to conceal the side gate mark 2 in order to make the 
side gate mark 2 hardly visible in the case where the in-mold decorated molded article 10 is seen 
from the upper part of the molded resin body 1 . The coating layer 3 has such a size as to conceal 
the side gate mark 2. For example, as shown in Fig. 6 A, the coating layer 3 can be formed on an 
entire end part of the top surface adjacent to the side face with the side gate mark 2_formed, and 
formed an entire end part of the molded resin body 1, i.e., the top surface adjacent to the side 
face with the side gate mark not formed as shown in Fig. 6B. And the coating layer can be 
formed on the vicinity part of the top surface with the side gate mark 2 formed as shown in 
Fig.6C. And the width thereof is equal to the width of the side gate mark 2 or larger size than the 
side gate mark_2. That is, the width of coating is uv u width sufficient for concealing the 
side gate mark 2. The width H of the coating layer is preferably formed to extend from such a 
position 39 that the side gate mark_2 is not seen at a slanting angle of 45° to upper side of the 
molded article, to the end part 20 of the molded article. Namely, the coating layer 3 is preferably 
formed within such a range that the angle a is 45° or more which is made between a virtual line 
40 connecting the end part 3a of the coating layer 3 on a side away from a side face of the 
molded article to the end part 4a on the lower part of the side face lc of the molded article, and 
the thickness direction of the molded resin body. 

A major object for forming the pattern of the coating layer 3 is not limited to an object for 
decorating the panel 10a. Alternatively, the major object may be to conceal the side gate mark 2. 
The form pattern on the coating layer 3 is not limited to a satin pattern such as shown in Fig. 1 . 
Alternatively, as the form pattern on the coating layer 3, it is possible to use the pattern on which 
the light incident to the coating layer 3 is scattered, such as an opaque color pattern, a translucent 
color pattern and a pattern for reflecting the light incident to the coating layer3 (for example, a 
hologram pattern or a metal film pattern, etc.). A form pattern on the decorative layer 4 is not 
limited to a specific one. For example, in the case that the color of the decorative layer 4 is the 
same as the coating layer_3, the eeatia^Hayef-side gate mark 2 is hardly seen from viewing an 
upper side of the panel 10. 
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To form the coating layer 3 or the decorative layer 4 on the transparent molded resin 
body 1 , an insert molding method is employed which uses a first decorative sheet 1 1 and a 
second decorative sheet 12. As shown in Fig. 7, examples of the first decorative sheet 1 1 and the 
second decorative sheet 12 include laminated layers superimposed by a transfer layer 35 for 
forming layers including the coating layer 3 or the decorative layer 4 or the like; an adhesive 
layer 34; and the like in order, on the base sheet 30. These layers are formed on the molded resin 
body 1 -as --they -aw. When the transfer layer 35 has an adhesive property, the adhesive layer 34 
may be omitted. 

Examples of methods to form the coating layer 3 and the decorative layer 4 on the 
transparent molded resin body 1 include an in-mold transfer method using the decorative sheet 
11, 12 as a transfer material. As shown in Fig. 8, one example of the transfer material includes 
laminated layers superimposed by the transfer layer 35 for forming a release layer 31, a peel 
layer 32, &&^H»a£ag4ayer"3?"fefr^ the like; and the adhesive layer 34 in 

order, on the base sheet 30. After the layers are bonded onto the molded resin body 1, from 
which the base sheet 30 and the release layer 31 are peeled and removed. The laminated layers 
superimposed by the peel layer 32, the transfer layer 35, and the adhesive layer 34 are formed on 
the molded resin body 1 . 

When the base sheet 30 has a releasing property, the release layer 31 may be omitted. 
When the transfer layer 35 has a peeling property, the peel layer 32 may be omitted. When the 
transfer layer 35 has an adhesive property, the adhesive layer 34 may be omitted. 

Examples of preferable materials for the base sheet 30 include a polyester-based resin, a 
vinyl chloride-based resin, an acrylic-based resin, a polycarbonate-based resin, a polypropylene- 
based resin, a polyethylene-based resin, a polyurethane-based resin, a polystyrene-based resin, an 
acetate-based resin, a polyamide -based resin, and the like. 

The thickness of the base sheet 30 is preferably 5 um to 5 mm. When the base sheet 30 is 
thinner than 5 um, the base sheet 30 does not have enough rigidity to support a protruded part 
layer-3. When the base sheet 30 is thicker than 5 mm, the rigidity thereof is so strong that the 
base sheet 30 is difficult to handle. 

To form the base sheet 30, general-purpose film forming methods such as extrusion 
molding, calender molding, and casting may be employed. On a surface of the base sheet 30 of 
the side on which a printed layer is formed, the easy adhesive treatment such as corona discharge 
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treatment, plasma treatment, easy-adhesive primer coat treatment, or the like may be previously 
carried out as required. 

Examples of materials for the release layer 3 3 31 include a melamine-based resin, a 
silicone -based resin, a fluorine -based resin, an alkyd-based resin, and a phenolic-based resin, 
among which a suitable material is chosen according to the releasing property from the peel layer 
32- 

The thickness of the release layer 31 is preferably 0.5 um to 50 um. When the release 
layer 31 is thinner than 0.5 um, the release layer 31 does not have enough releasing property. 
When the release layer 3 1 is thicker than 50 jam, the release layer 3 1 does not dry quickly after 
printing. 

To form the release layer 3 1 , printing methods such as gravure printing, offset printing, 
and screen-printing; or other methods such as painting, dip coating, and reverse coater may be 
employed. 

Examples of materials for the peel layer 32 include an acrylic-based resin, a vinyl-based 
resin, a urethane-based resin, a polyester-based resin, a polypropylene-based resin, a 
polyethylene-based resin, a polystyrene-based resin, a polycarbonate-based resin, a polyvinyl 
alcohol-based resin, an acetate-based resin, and a polyamide-based resin, from among which a 
suitable material is chosen according to the releasing property from the release layer3L 

The thickness of the peel layer 32 is preferably 0.5 um to 50 um. When the peel layer 32 
is thinner than 0.5 um, the peel layer 32 docs not have enough releasing property. When the peel 
layer 32 is thicker than 50 um, the peel layer 32 does not dry quickly after printing. 

To form the peel layer 32, printing methods such as gravure printing, offset printing, and 
screen-printing; or other methods such as painting, dip coating, and reverse coater may be 
employed. 

The transfer layer 35 is a layer on which patterns to be decorated such as grain patterns, 
stone grain patterns, cloth grain patterns, letters, geometrical patterns, and solid patterns, satin 
patterns are formed. The transfer layer 35 of the first decorative sheet 1 1 conceals the side gate 
mark 2 as the coating layer 3. A plurality of the transfer layer 35 may be formed in parallel. A 
metal film layer may be provided on the transfer layer 35 as required. In this case, the metal film 
layer may be provided either on the whole face of or in a pattern form on the transfer layer 35. 
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Examples of materials for the transfer layer 35 include a polyester-based resin, an acrylic- 
based resin, a vinyl-based resin, a nitrocellulose-based resin, a urethane-based resin, and a 
chlorinated rubber-based resin, but are not limited to specific materials. Examples of materials 
for the metal film layer include aluminum, chromium, copper, nickel, indium, tin, and oxide 
silicon, but are not limited to specific materials. 

The thickness of the transfer layer 35 is preferably 0.5 um to 50 um. When the transfer 
layer 35 is thinner than 0.5 um, the transfer layer 35 does not have enough concealing property. 
When the transfer layer 35 is thicker than 50 urn, the transfer layer 35 does not dry quickly after 
printing. However, the thickness of the metal film layer is preferably 150 A to 1200 A. When 
the metal film layer is thinner than 150 A, the layer does not have enough concealing property. 
When the layer is thicker than 1200 A, cracks tend to be generated. 

To form the transfer layer 35, printing methods such as gravure printing, offset printing, 
and screen-printing; or other methods such as painting, dip coating, and reverse coater may be 
employed. To form the metal film layer, methods such as vacuum deposition and plating may be 
employed. 

Examples of materials for the adhesive layer 34 include an acrylic-based resin, a vinyl- 
based resin, a urethane-based resin, a polyester-based resin, a polypropylene-based resin, a 
polyethylene-based resin, a polystyrene-based resin, a polycarbonate-based resin, a polyvinyl 
alcohol-based resin, an acetate-based resin, and a polyamide-based resin, among which a suitable 
material is chosen according to the adhesive property to the molding resin. 

The thickness of the adhesive layer 34 is preferably 0.5 um to 10 um. When the adhesive 
layer 34 is thinner than 0.5 um, the adhesive layer 34 does not obtain satisfactory close sticking. 
When the adhesive layer 34 is thicker than lOum, the adhesive layer 34 does not dry quickly 
after printing. 

To form the adhesive layer 34, printing methods such as gravure printing, offset printing, 
and screen-printing; or other methods such as painting, dip coating, and reverse coater may be 
employed. 

Other than the methods previously mentioned, the coating layer 3 and the decorative 
layer 4 may be fixed on the molded resin body 1 by direct printing or direct painting. 
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Next, a manufacturing method of the in-mold decorated molded article and an injection 
mold for manufacturing the in-mold decorated molded article according to the embodiment of 
the present invention is described. 

The panel 10a is formed by holding the two decorative sheets 11,12 between the two 
molds 15, 16 and fee- then injecting a molten resin to the space 17 for molding defined between 
the two molds 15, 16 with two decorative sheets held therebetween. The molds for in-molding 
include the movable mold 15 serving as one example of a first mold and the stationary mold 16 
serving as one example of a second mold. The movable mold J_5_is fixed on the movable base of 
an in-mold apparatus not shown and is moved so as to bring into contact with and separate from 
the stationary mold 16. The stationary mold 16 is fixed on the stationary base of the in-mold 
apparatus not shown. 

The movable mold 15 is formed in a square shape as has been conventionally done, the 
peripheral part of which has a reference face 13 for making direct contact with the stationary 
mold 16. As shown in Fig. 1 1, a recess part 14 is formed in an inside part surrounded by the 
reference face 13 according to the outline of the molded article. 

On the other hand, the stationary mold 16 is formed in a square shape corresponding in 
the width and height to the movable mold 15, having a reference face 13 which is a plane making 
direct contact with the movable mold 15. As shown in Fig. 12, a recess part 14 is formed in an 
inside part surrounded by the reference face 13 according to the outline of the molded article. 

The reference face 13 of the movable mold 15 and the reference face 13 of the stationary 
mold 16 are superimposed so as to come into contact with each other while holding the first 
decorative sheet 1 1 and the second decorative sheet 12 therebetween, in which the recess part 14 
of the movable mold 15 corresponds to the recess part 14 of the stationary mold 16. The space 
17 for molding is formed between the first decorative sheet 1 1 and the second decorative sheet 
12, and a part of the recess part 14 of the stationary mold 16 becomes the side gate part 19a, 
through which the molding resin 18 is injected into the space 17 for molding. 

The height, width, and thickness of the space 17 for molding correspond to a prescribed 
height, width, and thickness of the molded article. Thus, the in-mold decorated molded article 
10 of a prescribed size can be obtained by injecting the molding resin 18 into the space 17 for 
molding and solidifying the resin 18. 
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Namely, the first decorative sheet 11 is set on a movable mold side and a second 
decorative sheet 12 is set on a stationary mold side, between a pair of injection molds for in- 
molding decorating oppositely arranged, then the movable mold 15 and the stationary mold 16 
are clamped (see Fig. 9). When the movable mold 15 and the stationary mold 16 are clamped, 
the transfer layer 35 of the first decorative sheet 1 1 is arranged at a boundary between the side 
gate of the molds 15,16 and the space 17 for molding. 

As shown in Fig. 10, then a molten molding resin 18 is injected from the side gate part 
19a into the space 17 for molding, which is formed between the first decorative sheet 1 1 and the 
second decorative sheet 12. After the molten molding resin 18 has cooled and solidified, the 
movable mold 15 and the stationary mold 16 are opened to take out the in-mold decorated 
molded article 10 from the injection molds for in-molding decorating. In the molten molding 
resin 18 there are the panel 10a corresponding to the space 17 for molding and the side gate resin 
molded part 19 corresponding to the side gate part 19a integrally. And the transfer layer 35 of 
the first decorative sheet 1 1 and the second decorative sheet 12 is transferred on the outer part of 
the panel 10a. 

Then, after the movable mold 15.. and the stationary mold 16 are opened to take out the 
solidified molding resin, the solidified molding resin at the side gate resin molded part 19 is cut. 
The solidified molding resin is cut in an angle of not more than 60° relative to the thickness 
direction of the molded article. 

Next, the in-mold decorated molded article 10a according to another modification of the 
present invention is described. 

A panel 10b according to another modification has approximately the same configuration 
as the panel 10a of Fig. 1, and the direction of cutting of a side gate resin molded part 19 is 
different. In the panel 10b according to another modification, as shown in Fig. 13 the side gate 
resin molded part 19 is cut in the direction of the side face lc of the panel 10b. The cutting 
process can be simplified by cutting at an angle close to the thickness direction of the in-mold 
decorated molded article 10b. 

Namely, as shown in Fig. 14, the side gate resin molded part 19 attaching to the molded 
resin having taken out from the mold is cut in the direction to be not along the side face, the 
direction at an angle of 0° to the thickness direction of the panel 10b. The panel 10b which is cut 
in the above manner, as shown in Fig. 15, the side gate mark 2a is projected to the side face lc, 
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but the side gate mark 2a is not seen from the top surface of the in-mold decorated molded 
article, since the coating layer is provided. 

Namely, the side gate mark 2a of the in-mold decorated molded article 10 according to 
the another modification is covered with the coating layer 3, with the result that the design 
property on the surface of the in-mold decorated molded article can be maintained without 
cutting the cross section of the side gate so as to be inclined along the side face of the in-mold 
decorated molded article 10. 
(Working Example 1) 

A release layer made of melamine resins was formed on a base sheet made of a 
polyethylene terephthalate film having a thickness of 38 jam (pretreated for easy adhesive 
properties), and a vapor-deposited anchor layer was formed using an urethane resin-based two- 
pack curable type ink by a gravure printing method. After the heat treatment for 5 min. at 
120°C, a pattern of a first transfer layer composed of an aluminum metal film of 600±50A 
thickness was formed by a vacuum deposition method, and an adhesive layer made of a 
polyvinyl chloride acetate copolymer resin was formed by a gravure printing method, with the 
result that a first decorative sheet was obtained. A second decorative sheet on which a second 
transfer layer was formed was obtained in the similar process. 

The first decorative sheet obtained was arranged in one of the molds so as to cover the 
end part of a molded article in the vicinity of the side gate part, and the second decorative sheet 
was arranged in the other of the molds. A molding resin made of an acrylonitrile butadiene 
styrene copolymer resin, which was injected into the molds, was cooled and solidified, so that an 
in-mold decorated molded article was obtained by peeling a base sheet after the first and second 
decorative sheets and the molding resin being integrated. The first transfer layer of the first 
decorative sheet was transferred on a part adjacent to the side face on which the side gate was 
provided as a coating layer for making a side gate mark hardly visible when the side gate mark 
was seen from the top surface of the in-mold decorated molded article. 

The in-mold decorated molded article thus obtained had a transparent molded resin body 
of thickness of 1.1 mm, a cross-section thickness of the side gate mark of 0.8 mm, a ceiling plate 
thickness of 0.3 mm, a cross-sectional inclination angle of the side gate mark of 35°, the side 
gate mark in a square shape, and a width of the side gate mark of 10.0 mm. 
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A form pattern on the coating layer was formed within 5.0 mm from the end part of the 
molded article so as to conceal the side gate mark. The side gate mark of the in-mold decorated 
molded article was not seen even from a slanting angle. 
(Working Example 2) 

A pattern of a first transfer layer was formed on an acrylic film having a thickness of 125 
(im using an acrylic resin-based ink by a gravure printing method, and an adhesive layer made of 
vinyl chloride-vinyl acetate copolymer resin was formed by a gravure printing method, with the 
result that a first decorative sheet was obtained. A second decorative sheet on which a second 
transfer layer was formed was obtained in the similar process. 

The first decorative sheet obtained was arranged in one of the molds so as to cover the 
end part of a molded article in the side gate part, and the second decorative sheet was arranged in 
the other of the molds. A polycarbonate molding resin was injected into the molds and was 
cooled and solidified, so that an in-mold decorated molded article was obtained by integrating 
the first and second decorative sheets and the molding resin. The first transfer layer of the first 
decorative sheet was transferred on a part adjacent to the side face on which the side gate was 
provided as a coating layer for making a side gate mark hardly visible when the side gate mark 
was seen from the surface of the in-mold decorated molded article. 

The in-mold decorated molded article thus obtained had a transparent molded resin body 
of thickness of 1.4 mm, a cross-section thickness of the side gate mark of 1.1 mm, a ceiling plate 
thickness of 0.3 mm, a cross-sectional inclination angle of the side gate mark of 10°, the side 
gate mark in an elliptical shape, and a width of the side gate mark of 15.0 mm. 

A form pattern on the coating layer was formed within 4.5 mm from the end part of the 
molded article so as to conceal the side gate mark. The side gate mark of the in-mold decorated 
molded article was not seen even from a slanting angle. 

The in-mold decorated molded article of the present invention can be utilized for uses 
including upper and lower lids of a mobile phone, surface and exterior components of an 
electronic toy device, a panel equipped for an input part of a rice cooker, interior and exterior 
panels for an automobile, and an outer frame of a pachinko stand. 

By properly combining the arbitrary embodiments of the aforementioned various 
embodiments, the effects possessed by the embodiments can be produced. 
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Although the present invention has been fully described in connection with the preferred 
embodiments thereof with reference to the accompanying drawings, it is to be noted that various 
changes and modifications are apparent to those skilled in the art. Such changes and 
modifications are to be understood as included within the scope of the present invention as 
defined by the appended claims unless they depart therefrom. 
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ABSTRACT 

An in-mold decorated molded article wherein a coating layer is formed on a top surface 
of a transparent molded resin body which is flattened in a thickness direction of the body, 
thereby covering an edge part of the top surface adjacent to a side face on with a side gate mark 
formed, in order for the side gate mark not to be seen from the top surface of the molded resin 
body, and a decorative layer is formed on a bottom surface of - ^ - aj er tvl the 
transparent molded resin body. : 
4s ^«»{»afeetHm^iBg-y 
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